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GENERAL INFORMATION 

THE PURPOSE OF THIS BOOK. This instruction book is furnished so that 
the operator may learn of the characteristics of the plant. A thorough study 
of the book will help the operator to keep the plant in good operating con¬ 
dition so that it will give efficient service. An understanding of the plant will 
also assist the Operator in determining the cause of trouble if it occurs. 

KEEP THIS BOOK HANDY. Such simple mistakes as the use of improper 
oil, improper fuel, or the neglect of routine servicing may result in failure of 
the plant at a time when it is urgently needed. It is suggested that this book 
be kept near the plant so that it may be referred to when necessary. 

SERVICE. If trouble occurs and the operator is unable to determine the cause 
after a thorough study of this book, or if he is unable to determine what repair 
parts are required, needed information will be furnished upon request. When 
asking for information, be sure to state the Model, Serial, and Generator num¬ 
bers of the plant* This information is absolutely necessary and may be obtained 
from name plates on the plant. Give all other available details. 
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| MANUFACTURER'S WARRANTY 

The manufacturer warrants each new engine or electric plant to be 
free from defects in material and workmanship. Under normal use and 
service our obligation under this warranty is limited to the replacing , 
of any-part without charge which, within ninety (90) days after delivery 
to the original user shall be returned to us or our authorized service 
station with transportation charges prepaid, and which our examination 
shall disclose to have been defective. 

Our liability in case of defective workmanship, material or any costs 
incurred in remedying any claimed defective condition in any unit or 
such unit having been repaired, altered, or which installation and serv¬ 
ice recommendations have not been complied with, is limited strictly 

to the proper adjustment authorized by the factory. 

\ , 
This warranty does not include or cover standard accessories used, 

Such as carburetors, magnetos, fuel pumps, etc., made by other manu¬ 
facturers. Such accessories have separate warranties made by the re¬ 
spective manufacturers. Repair or exchange of such accessories will be 
made by us on the basis of such warranties, , 

, This warranty is in lieu of all other warranties expressed dr implied. 

i|.r «« — (1)1 —— „„ ^ • 

IMPORTANT -RETURN WARRANTY jCARD ATTACHED TO PLANT. 






PLANT RUNNING HOURS 
COMPARED TO AUTOMOBILE RUNNING MILES 

The engine of your generating plant makes as many revolutions in one 
hour, as the average automobile engine does when the car travels a dis¬ 
tance of 35 miles, 

100 running hours time on a generating plant engine is equivalent in 
total RPM's to approximately 3500 running miles on an automobile. 

However, do not conclude that the wear on the generating plant engine 
and the wear on the automobile engine would be the same. The generating 
plant engine is built much more ruggedly, (having larger main bearings, 
bigger oil capacity and has a heavier crankshaft proportionately per 
horsepower) than most automobile engines. Given the proper care and per¬ 
iodic servicing the generating plant engine will continue to give many 
more hours of efficient service than an automobile engine will after hav¬ 
ing been run the equivalent number of running miles. 

Compare the running time of your generating plant engine with the number 
of miles traveled by an automobile. The oil in an auto is checked every 
one or two hundred miles (3 to 5 hrs, running time) and changed every 1000 
to 1500 miles (28 to 42 hrs,) Whereas in a generating plant or stationary 
power engine, the oil should be checked every 6 to 8 running hours (200 to 
300 miles) and changed every 50 to 100 operating hours (1750 to 3500 miles) 
depending on operating conditions. 2 

About every 5,000 to 10,000 miles (140 to 285 hours), services have to be 
performed on an auto, such as checking ignition points, replacing spark 
plugs, condensers etc. Similarly on your generating plant engine, these 
same services have to be performed periodically except the change period 
is reckoned in hours, 10,000 miles on an auto is equivalent to about 285 
running hours on your plant engine. 

To arrive at an approximate figure of comparative generating plant run¬ 
ning hours as against automobile engine running miles', multiply the total 
number of running hours by 35 to find the equivalent of running miles on 
an.automobile, 

Your generating plant engine can "take it" and will give many hours of 
efficient performance provided it is serviced regularly. 

Below is a chari showing the comparison between a generating plant eng¬ 
ine running hours and an automobile running miles. 
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NOTE: Electric refrigerators and automatic heating units will add from 
4 to 8 operating hours per day in addition to the regular lifting load* 
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DESCRIPTION 


This manual is supplied with each electric generating plant, and is 
intended to assist the operator.in the installation and operation of ’ 
the plant and in maintaining it so that it will provide long and satis¬ 
factory service. 

Each plant is test run and carefully- checked under various electrical 
loads before leaving the factory to assure that it is in good condition 
and will produce its rated output. Before putting the plant into oper¬ 
ation, carefully inspect for any damage which may have occurred during 
shipment. Damaged parts must be repaired or replaced. Read this manual 
thoroughly to become familiar with the details of installation and oper¬ 
ation of this plant. A deviation from these instructions may lead to 
unnecessary trouble and expense. 

This manual applies to complete electrical generating plants producing 
60-cycle, alternating current. One copy of this manual is supplied 
with each plant of the basic models listed in the following table, and 
with special models which differ slightly from, these basic models. 

Each plant consists of an internal combustion engine, a self excited 
electric generator, and such accessories and controls as apply to the 
particular model. Each plant is enclosed in a metal housing. 

GENERAL DATA 


WATTS 

VOLTS 

CYCLES 

PHASE 

WIRES 

jjc 

ENGINE 

RPM 

t PARTS 
REFERENCE 
SYMBOL 

25000 

115/230 

60 

1 

3 

1800 

A 

25000 

120/208 

60 

3 

4 

1800 

B 

25000 

230 

60 

3 

3 

1800 

> c 

15000 

115/230 

60 

1 

3 

1800 

D 

15000 

120/208 

60 

3 

4 

1800 

E 

15000 

230 

60 

3 

3 

1800 

F 


* 50 CYCLE PLANTS RUN AT 1500 R.P.M. 

f The Parts Reference Symbol in this column indicated which column 
to use under the heading “Quantity Used 11 in the parts list at the back 
of this book. To determine which column to use, compare the character¬ 
istics of your plant and the data given on the plant nameplate with the 
data in the above table. For example if your plant is a 25000.watt, 
115/230 volt, single phase, 3 wire plant, use cplumn “A" in the parts 
list. Order only those parts which have a quantity shown in that col¬ 
umn, If your plant is of a different type than any shown in the above 
.table, order generator parts by description only. Always be sure io 
give the model, spec, number and serial dumber of the plant, as shown 
on the plant nameplate. 








__ _ _ DESCRIPTION _ 

ENGINE 

The engine is a 6 cylinder, JL head, 4 stroke cycle, water cooled, in¬ 
ternal combustion engine. For the 25,000 watt 60 cycle and 20,000 
watt 50 cycle plants, the bore is 3-5/16", the stroke is 4-3/8", com¬ 
pression ratio 6 to 1, and the maximum horsepower rating is 54*2 at 
1800 r.p.m. For the 15,000 watt 60 cycle and 14,000 watt 50 cycle 
plants, the bore is 3", the stroke is 4-3/8", compression ratio 6.4 
to 1, and the maximum horsepower rating is 45*4 at 1800 r.p.m. 12 
volt starting and ignition current is supplied by two 6 volt batteries 
connected in series. Charging current, for the batteries is furnished 
by a separate automotive type generator. The engine speed is control-,... 
led by a flyweight type, gear driven governor. Full length water 
jackets surround the cylinders and valve seats. Circulation of the 
engine coolant is maintained by a belt driven pump, and. the engine 
temperature is thermostat controlled. A pusher type fan forces cool¬ 
ing air out through the front of the radiator. A gear type oil pump 
supplies pressure lubrication to main, camshaft and connecting rod 
bearings, and to the tappets. The fuel tank capacity is 20 gallons, 
the cooling system capacity 16 quarts, and the crankcase oil capacity 
5 quarts, plus 1 quart for the oil filter. All measures are United 
States standards. 

Main, camshaft, and connecting rod bearings are replaceable. Exhaust 
valves are the "Roto" type, and. have replaceable seats. Valve tappets 
are adjustable. 

GENERATOR 

The air cooled generator has two main components; the alternator, and 
the exciter. The alternator is a 4 pole, revolving field type alter¬ 
nating current generator. The exciter generates direct current for 
exciting the alternator field. The alternator field and the exciter 
armature are assembled into a single rotor which is directly connected 
to the engine flywheel. The rotor is supported at the engine end by ' 
the engine rear main bearing and at the exciter end by a large ball 
bearing. The larger frame contains the stationary armature windings of 
the alternator, and the smaller frame contains the stationary exciter 
field. 

Due to the inherent design of the generator, voltage regulation between 
no load and full load is very close. The frequency of the current is 
determined by the engine speed, and is regulated,by the engine governor. 
The speed is approximately 1800 r.p.m. for the 60 cycle plant, and 1500 
r.p.m. for the 50 cycle plant. 

CONTROLS 

The plant is equipped with an instrument panel mounting the necessary 
jmeters, gauges, relays and switches for proper operation of• the plant. 
Remote control switches, or automatic line transfer equipment may be 
•'connected to the plant. 


ACCESSORIES 

Standard accessories supplied with each plant include batteries, a bat¬ 
tery hydrometer, a tube of ball bearing grease, a remote start-stop 
switch, instruction books, and a hand crank. 
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• INSTALLATION _ 

f .. 

IMPORTANCE OF PROPER INSTALLATIONProper installation is essential 
to satisfactory and dependable performance. Location and ventilation 
are important factors to consider in installation. 

LOCATION.- The plant should be centrally located in relation to the. 
electrical load. If practicable, install the plant in a building or 
covered vehicle for protection from extremes in weather conditions. 

CAUTIQN 

Exhaust gases are poisonous and■must be piped outdoors 
if the plant is installed indoors. Connect a pipe as 
large as the muffler outlet to the muffler by means of 
a short length of flexible tubing. If the exhaust line 
must be pitched upward, install a condensation trap at ■* 

the lowest point in the line. If the line passes 
through a wall, shield the wall by passing the line 
through a suitable metal flange. 

The site should be dry, clean, and well ventilated. Either a damp or 
a dusty condition will require more frequent inspection and servicing 
of the plant. Allow at least 24” space on all sides for ease in ser¬ 
vicing , 

If the plant is mounted aboard a truck or trailer, see that it is 
fastened securely when in transit, and that it sets in a level position 
when operating. 

VENTILATION.- Proper cooling depends upon correct ventilation to dis¬ 
sipate the heat generated by the engine and generator. Separate air 
inlet and outlet openings must be provided if the plant is mounted in , 
a small room or compartment. 

FUEL SUPPLY, GASOLINE.- A 20-gallon fuel tank is mounted over the gen¬ 
erator of each plant. For permanent installations, a 55 gallon or 110 
gallon tank suitable for underground installation is available. The 
total lift of the fuel from the tank to the plant should not exceed 8 
feet, nor the total distance exceed 50 feet. Observe local codes when 
installing any auxiliary fuel tank. 

NATURAL GAS OR VAPOR FUEL.- Observe any applicable codes when connect¬ 
ing to a source of gas. Some types of Liquid Petroleum Gas will not 
vaporize readily at extremely low temperatures, and heat exchanger 
equipment may have to be installed. Consult the fuel supplier for 
recommendations. The regulator inlet is threaded for 1" pipe. 


• NOTE 

/If the line pressure exceeds 5 pounds, it will be 
necessary to connect a primary regulator in the line 
to reduce the pressure before it enters the regulator 
mounted oh the plant. 
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INSTALLATION 


BATTERIES,- The two 6-volt batteries are connected, in series by a short 
jumper cable. Connect the long -cable which is attached, to. the start 
solenoid switch to the remaining positive ( + ) post of the two batteries* 
Connect the cable which is grounded on the battery, support to the re¬ 
maining negative ( —) post. If the plant was boxed for export .shipment, 
service, the batteries as directed on the tags attached to the batteries, 

WIRING,- Connect the a-c load wires to the terminals marked AC OUTPUT, 
mounted on the side of the chassis. Remove the right side grille for 
access to the terminals. Solderless type connectors are provided, in¬ 
closed in a small cloth bag, for connecting the load wires to the out¬ 
put terminals. Run the load wires through the grille openings, making 
sure that all connections are made secure. If conduit is used, the con¬ 
duit connector may be installed to the plugged hole in the chassis side 
plate. Be sure to use the proper size insulated wire, taking into con¬ 
sideration the distance between the plant and the load, and. the type 
of load. Refer to the plant wiring diagram, the topmost terminal on 
the plant corresponding to the left hand terminal on the wiring diagram. 
Follow the directions for connecting the load lines as given below for 
the type of plant you have, 

115/230 VOLT, SINGLE PHASE, 3 WIRE PLANT 

The center terminal is grounded. For 115 volt cur¬ 
rent, connect the grounded load wire to the center 
terminal, and the other load wire to either of the 
two outside terminals, A or B, Two 115 volt cir¬ 
cuits are thus obtainable, with not more than 1/2 
the plant rating available on each circuit. Bal¬ 
ance the load as closely as possible between the 
two circuits. 

For 230 volt current, connect the load wires to 
the upper and lower terminals, A and B, leaving 
the center terminal unused, 

A load not to exceed 15 amps,, 115 volts may be con¬ 
nected to each outlet of the receptacle mounted on 
the control panel. Any load connected to this 
receptacle will not register on the meters, 

230 VOLT, THREE PHASE, 3 WIRE PLANT 


A 

O 


nsv. 


GRD ! 

jcO —i— 230 * 


itS V, 


B 

o 


A 



No terminal is grounded. For three phase current, 
connect a separate load wire to each plant terminal, 
a, B, and C, one wire to each terminal. Reversing 
the connections between any two terminals will re¬ 
verse the direction of rotation of 3 phase motors. 
Use a phase sequence indicator to assure in-phase 
connection. 

To obtain 230 volt, single phase current, connect 
separate load wires to each of any two plant ter¬ 
minals, one wire to each terminal. Three 230 volt, 
single phase circuits are thus available, with 1/3 
the plant rating to each circuit. Balance the 
load as closely as possible between the circuits. 


If both single and 3 phase current is to be used at the same time, use 
care not to overload any one circuit. Subtract the amount Of the 3 
phase load from the plant capacity, Divide the remainder by 3, and this 
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INSTALLATION 


is the load that may be taken, from any one' circuit for single phase cur¬ 
rent. For example, a 3 phase 10,000 watt load is used. This leaves 
15,000 watts available -for single phase, if the plant capacity is 25,000 
watts. One third of this 15,000 watts is 5 } QQQ watts, which is the 
amount that may be taken from each of the 3 single phase circuits. Do 
not attempt to take all 15,000 in this example off one circuit, as over¬ 
loading of generator will result, 5 , 

SINGLE PHASE/208 VOLT, THREE PHASE, 4 WIRE PLANT 

The topmost terminal is grounded* For 120 volt, 
single phage current, connect the grounded load wire 
to the grounded £topj plant terminal, and the other 
load wire to any one of the other three terminals 
A, B, or C, Three 120 vplt, single phase circuits 
are thus available, with 1/3 the plant rating to 
each circuit. Balance the load as closely as pos¬ 
sible between the circuits, 

for 208 volt, three phase current, connect a load 
vdre to each of the three insulated plant terminals, 
A, B, and C, leaving the grounded (topmost) terminal 
unused. Reversing the connections between any two 
insulated terminals w il l reverse the direction of 
rotation of 3 phase motors. Use a phase sequence 
indicator to assure in-phase connection. 

For 208 volt, single phase current, connect separate load wires to each 
of any two insulated (three lower) terminals, one wire to each terminal. 
Three circuits are thus available, with 1/3 the plant rating to each cir¬ 
cuit, Balance the load as closely as possible between the circuits. If 
both single and three phase current is used at the same time, see the 
directions for the three phase, three wire plant, 

ALL MODELS 



A small, four place terminal block is mounted above and to the left of 
the a-c output terminals. This is the block marked M BG OUTPUT-RMOTE 11 
on the wiring diagram. One or more remote control switches may be con¬ 
nected to this block for remote starting and stopping. Connect the 
switch terminals Nos, 1, 2, and 3 to the corresponding terminals on the 
terminal block. Leave the B + terminal unused. Remote control switches 
may be connected at any desired point within 250 feet of the plant. Num¬ 
ber 19 wire for this purpose is listed in the parts list. If automatic 
line transfer equipment is to be conneqted, follow the directions sup¬ 
plied with the equipment, 1 ' 



PROPER CONNECTIONS FOR REMOTE 
START-STOP SWITCHES 





PREPARATION 


PREPARATION FOR OPERATION.- Before putting the plant in operation, 
supply it with fuel, oil snd water (or antifreeze liquid). Comply 
with the following instructions. 

LUBRICATION.- Fill the crankcase with 5 quarts of oil. Approximately 
1 quart of -oil remained in the oil filter when the crankcase was 
drained at the factory. Use a heavy duty (detergent) type oil. Do 

riot use an oil heavier than SAE number 20 in a plant being put into 

service the first time. Following the initial filling, use an oil of 
the proper SAP number, according to the lowest temperature to which 

•the plant will be exposed, as indicated in the following table. 


LOWEST TEMPERATURE 

Above 100°F. (37°C.) 

Above 32°F, (0°C.) 

0°F. (~18°C.) 

Below 0°F. (~18°C.) 

When temperatures are so low as to 


SAE NUMBER OF OIL 

40 

30 

20 

10W 

cause SAE number 10W oil to be too 


heavy for satisfactory starting, follow the directions given under 
ABNORMAL OPERATING CONDITIONS - LOW TEMPERATURES. 


The capacity of the crankcase is 5 quarts, plus approximately 1 quart 
used in the operation of the oil filter. Drain the oil filter on al¬ 
ternate oil changes. This will necessitate using approximately 6 
quarts when refilling the crankcase. 

The use of a heavy duty (detergent) type oil will greatly increase the 
life pf pistons and rings. If a change to a heavy duty type oil is made 
after using non-detergent oil in this plant, allow not more than one- 
third the usual operating hours between the next two oil changes. Thepe 
after, change the crankcase oil at the regular periods, as recommended 
under PERIODIC SERVICE. 

Keep the crankcase oil level at or near the ’’FULL" mark on the oil level 
gauge, but never above it. If the crankcase- is overfilled, the'connect¬ 
ing rods may strike the oil, causing .improper lubrication and excessive 
oil consumption. Never allow the oil level to fall below the 3/4 mark 
on the oil level gauge. 

Fill the air cleaner cup to the indicated level with oil of the same 
SAE number as that used, in the.crankcase, except as instructed undep~- 
ABNORMAL OPERATING CONDITIONS. 

Pour a drop or two of lubricating oil into the distributor oil cup. 

Place a drop of lubricating oil on each of the governor to carburetor 
link ball joints. x 
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PREPARATION 


FUEL, GASOLINE.- The gasoline tank capacity is 20 gallons. Fill the 
tank nearly full with clean, fresh, unleaded gasoline. Do not fill the 
tank completely full in cold weather. Expansion of the fuel, as the 
plant warms up, may cause the gasoline to overflow and result in a fire. 
Observe the usual precautions when handling gasoline. Never fill the 
tank while the plant is running. 

The fuel gauge on the control panel registers the amount of fuel in the 
tank only when the plant is running, or when the ignition switch is thrown 
to the HAND START position. 

FUFL, NATURAL 'GAS OR LIQUID PETROLEUM' GAS.- Make sure that fuel supply 
lines and tanks (if used) have been properly installed and connected 
as instructed under INSTALLATION. 

RADIATOR.- The capacity of the cooling system is 16 quarts. Use clean, 
alkali-free water. Clean rain water may be used. The use of a rust 
and scale inhibited* is recommended. If the plant will be exposed to 
freezing temperatures, use a standard antifreeze in the proper propor¬ 
tion. To avoid loss of antifreeze through the overflow pipe, fill only 
to between 1 inch and 2 inches below the bottom of the filler neck. 

After the foregoing instructions have been ,carefully complied with, the 
plant is ready for operation. However, before starting the plant, care¬ 
fully study the paragraphs under the headings OPERATION and ABNORMAL, 
OPERATING CONDITIONS immediately following. 


OPERATION 


PRELIMINARY.- Be sure that the plant has been properly installed and 
prepared for operation before starting it. Turn on the fupl supply and 
check for leaks, correcting any that may be found. See that the circuit 
breaker handle is in the OFF position , so that no load is connected. 

CAUTION 

If the preparation has been made for extremely cold 
. weather, the initial filling of the crankcase with 
diluted oil should have been left to be done immed¬ 
iately before starting the plant. I§e sure the crank¬ 
case is filled with the proper oil to the high level 
mark on the bayonet gauge. ( 1 


Oil was sprayed into the cylinders before the plant was shipped, and 
it may be necessary to remove and clean the spark plugs in gasoline 
before the engine will start.the first time. Dry the plugs before re¬ 
installing them. 

STARTING THE PLANT ELECTRICALLY.- See that the ignition switch is set 
at the ELECT. START position. If the plant is to be operated,on gas¬ 
oline fuel, press the START button firmly for several seconds to allow 
the fuel pump to become full and to pump gasoline into the carburetor. 
The carburetor is automatically choked, and the engine should start 
after a few seconds of cranking. If it does not start, do not press 
the START button continuously, but for periods of not more than five 
seconds at a time, with equivalent stops between. If the plant fails 
to start after a few attempts, check the fuel and ignition systems and 
repeat the procedure after correcting the trouble. 

If the plant is equipped for natural or Liquid Petroleum Gas operation, 
see that the arm of the choke control mounted upon the exhaust manifold 
is locked so as to make the choke inoperative. No choking is necessary 
when operating on gas, and the carburetor choke valve should be wide 
open. See that the gasoline supply is turned off, and that there is no 
gasoline in the carburetor bowl. Turn on the fuel supply and press the 
START button. The regulator primer button, at the center of the regu¬ 
lator, may have to be pushed to start the engine the first time. Unless 
the fuel to be used is of approximately the same BTU rating as that used 
by the manufacturer (800 BTU) it will be necessary to readjust the car¬ 
buretor gas adjustment valve to insure smooth and economical operation. 
See the section headed ADJUSTMENTS. 

STARTING THE PLANT MANUALLY.- If gasoline fuel Is used, use the hand 
^crank to turn the engine over .enough times to fill the fuel pump and 
carburetor. Throw the ignition switch to the HAND START position. 

Crank the engine with a quick upward pull. Do not spin the crank or 
press down on it. If gas fuel-is.being used, it may be necessary to 
press the regulator priming button, at the center of the regulator, to 
start the' engine the first time. After the carburetor gas adjustment 
valve has been properly adjusted, it should be unnecessary to use the. 
priming button. After the'plant starts,..be sure to return the .ignition 
switch to the ELECT. START position. 
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___ OPERATION _ , _ 

CAUTION 

% y . . 

) KEEP THE IGNITION SWITCH AT THE ELECT. START POSITION ' 

AT ALL TIMES EXCEPT WHEN ACTUALLY STARTING THE PLANT 
MANUALLY. THROW THE SWITCH TO THE HAND START POSITION 
WHILE CRANKING THE PLANT MANUALLY, BUT RETURN IT TO THE 
ELECT, START POSITION AS SOON AS THE PLANT STARTS. 

WHILE THIS SWITCH IS AT tRE HAND START POSITION THE HIGH 
WATER TEMPERATURE CUT-OFF SWITCH (AND LOW OIL PRESSURE 
SWITCH, IF THE PLANT IS SO EQUIPPED) IS CUT OUT OF THE 
CIRCUIT AND THE PLANT IS NOT PROTECTED AGAINST OVER¬ 
HEATING. IF THE SWITCH IS LEFT AT THE HAND START POSI¬ 
TION WHEN THE PLANT. IS NOT RUNNING, THE BATTERY MAY BE¬ 
COME DISCHARGED AND THE IGNITION COIL DAMAGED. 

CHECKING THE OPERATION.- After the plant starts, allow the engine to 
reach operating temperature. The oil pressure should be-between 20, and 
40 pounds, the coolant temperature approximately 150° to 1S0 °F. n (65° to 
82°C.), and the battery charge rate between 2 and 12 amperes, depending 
upon the charge condition of the batteries. 

If it is desired to check the coolant temperature or the fuel supply 
when the plant is not running, throw the ignition switch to the HAND 
START position while making the observation. Be sure to return the 
ignition switch to the ELECT, START position after the observation 
is completed. While the plant is running, the various gauges at*e auto¬ 
matically in operation when the switch is at the ELECT. START position. 

If the plant will start but does not continue to run, start the plant 
manually with the ignition switch in the HAND START position. If the 
plant continues to run with the ignition switch at the H^ND START posi¬ 
tion, but stops when the switch is thrown to the ELECT, START position, 
trouble is indicated in one of the relays, the high water temperature 
switch, or a loose connection. Failure of the battery charging gener¬ 
ator to deliver current to the stop relay will also prevent the plant 
from running with the ignition switch at the ELECT, START position, 

DO NOT LEAVE THE IGNITION SWITCH AT. THE HAND START POSITION LONGER THAN 
NECESSARY TO MAKE TESTS. 

C'onnect a load to.,the plant by throwing the circuit breaker handle to 
the ON position. The electrical meters indicate the output voltage and 
the amount of load connected to the output terminals. At no Idad, the 
voltage should be slightly above the nameplate rating, and with a full 
load the voltage should be slightly, below the nameplate rating. A volt¬ 
meter-ammeter selector switch is provided for checking the individual 
phases of the circuit on the three phase plants. Plants equipped with 
an output receptacle on the control panel will not register' any load 
which may be connected to the receptacle. 

If the voltmeter reading fluctuates, investigate for possible fluctuat¬ 
ing load conditions before attempting any adjustments on the plant car¬ 
buretor or governor. 

The circuit breaker will open automatically and disconnect the load if 
the plant is severely overloaded. Correct the cause of overloading 
before again throwing the circuit breaker handle to the ON position-. 

To disconnect the load, throw the circuit breaker handle to the OFF’ 
position. 

STOPPING THE PLANT.- 1 Throw the circuit breaker handle to the OFF posi¬ 
tion. Press the STOP button firmly. The ignition switch must be at 
the ELECT. START position, as pressing the STOP button will have no 
effect if the switch is at.the HAND START position* 


ABNORMAL OPERATING CONDITIONS 


LOW TEMPERATURES.- Lubrication, fuel, and the cooling system require 
special attention at temperatures below 32°F. (0°C.). 

CRANKCASE LUBRICATION.- When operating the plant in temperatures be¬ 
tween 32°F. (0°C.) and 0°F. (-18°C.) use a good quality oil of SAE 
number 20 in the crankcase. For temperatures below 0°F. (-18°C.) use 
SAE number 10W. If the plant will be exposed to extremely low temper¬ 
ature when stopped, so that the oil will become congealed, drain the 
crankcase immediately upon stopping the plant. Keep the oil in a warm 
.place until ready to start the plant again, at which time the crankcase 
should be refilled with the warm oil. 

In temperatures below-20°F. (-29°C.), if it is impracticable to drain 
the oil and keep it warm, it will be necessary to dilute the oil with 
kerosene in the following manner. Rim the engine until it is warm, 
then drain the crankcase and the' oil filter. Thoroughly mix I part 
of kerosene with 4 parts of SAE number 10W oil and fill the crankcase 
to the FULL mark on the oil level gauge. Run the engine for approxi¬ 
mately 10 minutes to thoroughly circulate the mixture, and check the 
oil level, adding enough to compensate for that used in the oil filter. 
Always use a mixture of the same proportions when adding oil between 
changes. When using diluted oil, change the oil every 25 operating 
hours and check the oil level frequently. Use undiluted oil again as 
soon as temperature conditions permit. 

CAUTION • 

Do not put diluted oil into the engine until rehdy 
to start it. Mix well just before pouring it into 
the engine. 

\ 

AIR CLEANER.- If congealed oil or frost formation within the air 
cleaner restricts the air flow, remove and clean the air cleaner. 
Reassemble and use the air cleaner without oil until conditions permit 
the use of oil in the normal manner. Do not use diluted oil in the., 
air cleaner. • 

COOLING SYSTEM.- The coolant must be protected if there is any possi¬ 
bility of its freezing. Use any good antifreeze, in the proportion 
recommended by the manufacturer for the lowest temperature to which the 
plant will be exposed. The capacity of the cooling system is 16 quarts. 

If the water temperature gauge shows the engine to be operating too 
coolly, a portion of the radiator surface may be covered to raise the 
coolant temperature to normal. Avoid overheating. Set the high water .,, 
temperature cut-off switch to operate at a temperature several degrees 
below the boiling point of the coolant, taking into consideration the 
altitude at which the plant is operating. Check the antifreeze solution 
frequently. 

If the cooling system is drained to prevent freezing, be sure to remove 
the radiator cap in order to prevent formation of a vacuum in the cool¬ 
ing system, which would prevent complete draining. Open both the radi¬ 
ator and cylinder block drain cocks. 
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ABNORMAL OPERATING CONDITIONS 


FUEL, GASOLINE*- Use fresh, clean, high test gasoline for easy starting 
in cold weather. Moisture condensation can cause considerable trouble 
from ice formation in the fuel system. Do not fill the fuel tank entirely 
full of gasoline, as expansion may cause it to overflow, 

BATTERIES,- Check the charge condition of the batteries frequently', 
to be sure that they are kept in a fully charged condition, A dis¬ 
charged battery will freeze at approximately 20°F. (-7°C.) and be 
permanently damaged. A fully charged battery will not freeze at 
-90°F. (-67°C.) . . 

HIGH TEMPERATURES.- If the plant is to be operated in abnormally high 
temperatures (above 100°F., or 3&°C.), provide sufficient air circula¬ 
tion for proper cooling. Keep the cooling system clean and free of 
rust and scale. See that the high water temperature cut-off switch 
is correctly set. Keep the radiator well filled, the fan belt tension 
properly adjusted, and the crankcase oil level at, but not above, the 
FULL mark on the oil level gauge. 


CAUTION 

For best cooling effects, keep the door panels in place 
on the plant when it is in operation. 


Use SAE number 30 oil for temperatures up to 100°F. (38°C.) and SAE 
number AO for higher temperatures. Check the oil level frequently, 
and change the crankcase oil at least every 50 hours. Keep the elec¬ 
trolyte level in the batteries up to normal. 

DUST AND DIRT.- Keep the plant as clean as practicable. Service the 
air cleaner as frequently as conditions require. Keep the radiator, 
fins clean and free of obstructions. Keep the generator commutator 
and slip rings and brushes clean. See that all brushes ride freely 
in their holders. Keep oil and gasoline supplies in air tight con¬ 
tainers. Install a new oil filter element as often as necessary to 
keep the oil clean. Change the crankcases oil more frequently if it 
becomes discolored before the normal time has elapsed between changes. 



PERIODIC SERVICE 



GENERAL.- Follow a definite schedule of inspection and servicing to 
assure better performance and longer life of the plant at minimum ■ 
expense. Service periods outlined below are for normal service and 
average operating conditions. • For extreme load conditions, or abnor¬ 
mal operating conditions, service more frequently. Keep a record of 
the hours of operation each day to assure servicing at the proper 
periods. ' 

DAILY SERVICE 


If the plant is operated more than 8 hours daily, 
perform the DAILY SERVICE operations every 8 hours. 

FUEL.- If the plant is operated on gasoline fuel, check the fuel 
gauge often enough to assure a continuous fuel supply. Do not fill 
the tank while the plant is running. 

RADIATOR*- Check the level of the coolant and, if necessary, add 
sufficient liquid to bring the level up to within 1 inch of the bot¬ 
tom of the filler neck. In freezing weather, if a non-permanent 
type antifreeze is used, check the protective strength of the coolant. 

AIR CLEANER.'- Check the oil level in. the air cleaner cup and add suf¬ 
ficient oil to bring it to the indicated level. Clean out and refill 
the oil cup if dusty conditions prevail. ' 


CRANKCASE OIL LEVEL.- Check the oil level as indicated on the bayonet 
type oil level gauge. Do not allow the engine to operate with the oil 
level below the 3/4 mark on the gauge. Add sufficient oil of the 
proper SAE number to bring the level to the FULL mark, but do not over¬ 
fill the crankcase. 



CLEANING.- Keep the plant as clean as possible. A clean plant will 
give longer and more satisfactory service. 

WEEKLY SERVICE 


If the plant is operated more than 50 hours a week, 
perform the WEEKLY SERVICE operations every 50 hours. 

CRANKCASE OIL.- Add crankcase oil, or change the oil after 50 operat¬ 
ing hours. If the plant has been operating with diluted oil, change 
the oil after 25 hours operation. 

GENERAL LUBRICATION.- Put a drop of light lubricating oil on each of 
the governor to carburetor link ball joints, and a few drops in the 
distributor oil cup. Pu^t several drops of oil in the oil holes at 
each end of the battery charging generator, and in the oil hole at the 
forward end of the starting miotor. 

AIR CLEANER.- Clean the air cleaner filter element and cup thoroughly 
in gasoline or other suitable solvent! Allow to dry, or use compressed 
air to dry. Refill the cup to the indicated level with clean oil of 
the same SAE number as that used in the crankcase, except as noted 
upder ABNORMAL OPERATING CONDITIONS. 
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__ PERIODIC SERVICE __ 

FAN BELT.- Check the fan belt tension. Adjust to permit about 3/4*' 
play when pressure is applied midway' between the fan and crankshaft 
pulleys. Install a new belt if the old one is badly worn. 

BATTERIES.- See that battery connections are clean and tight. Keep 
the electrolyte level at the proper lev$l above the plates by adding 
only/clean water which has been approved for use in batteries. In 
freezing weather, run the plant at least 20 minutes after adding water, 
to mix the water with the electrolyte. 

SPARK PLUGS.- Clean the spark plugs and check the electrodes gap. Keep 
the gap adjusted to 0.025". More frequent -spark plug service may be 
necessary if leaded gasoline is used. 

WATER PUMP.- Lubricate the water pump with a good grade of water pump 
grease. Do not overlubricate, as grease may / be forced into the coolant. 

DISTRIBUTOR.- Check the distributor contact points. If they are only 
slightly burned or pitted, resurface them on a fine stone. Install new 
contact points if the old ones are badly burned. Keep the gap adjusted 
to 0.020”. Excessive burning or pitting of the points indicates a 
faulty condenser, which should be replaced with a new one. 

MONTHLY SERVICE 

If the plant is operated more than 200 hours a month, 
perform the MONTHLY SERVICE operations every 200 hours. 

\ 

GASOLINE SUPPLYClose the gasoline shutoff valye and remove and clean 
the sediment bowl and screen. Be sure the bowl gasket is in good condi¬ 
tion when reassembling. 

* 

Remove the pipe plug at the bottom of the carburetor and drain the bowl 
of any sediment which may have accumulated. Drain the fuel pump to 
remove sediment. 

Turn on the gasoline supply and inspect for leaks, correcting any found. 

DISTRIBUTOR.- Place one drop of light oil on the distributor breaker 
arm pivot pin, several drops on the felt pad under the rotor, and three 
or four drops on the flyweight mechanism, distributed where it will 
reach friction points. Place a light coating of grease on each cam lobe. 

EXHAUST SYSTEM.- Inspect all exhaust connections carefully. Make any 
necessary repairs. 

ENGINE COMPRESSION.- Check the compression of each cylinder, using a 
compression gauge. A difference of more than 10 pounds pressure between 
cylinders indicates a compression loss which should be corrected. 
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PERIODIC SERVICE 


GENERATOR.- Check the condition of the commutator, collector rings, and 
brushes. In service, the commutator and collector rings acquire a 
glossy brown color, which is a normal condition. Do not attempt to 
maintain a bright, metallic, newly machined finish. If the commutator 
or collector rings become heavily coated, clean with a good cleaning 
solvent and a lint free cloth. 

Replace with new ones any brushes worn so that the top of the brush is 
below a point midway between the top and bottom of the brush holder. 
Brushes must ride freely in their holders, and spring tension should 
be uniform. ^ 

Check the brush rig for proper alignment of the witness marks on the 
brush rig and its support. 

GENERAL.- Thoroughly inspect the plant for oil or water leaks, loose 
electrical connections, and loos© bolts or nuts. Make any necessary 
repairs. 


SEMI-YEARLY SERVICE 

Every 6 months or 1200 operating hours, whichever occurs 
firqt, service the generator ball bearing. 

Remove the plate from the housing rear end. Thoroughly clean all dirt 
from around the bearing cover and remove the cover and gasket. Remove 
the old lubricant from the bearing with a clean finger. Work about one 
tablespoon of new ball bearing lubricant into the bearing and again re¬ 
move the lubricant. Refill the bearing housing about one-half full of 
bearing lubricant, packing it well into the lower half of the bearing. 

Be sure that no dirt gets into the bearing. Reinstall the bearing cover, 
using a new gasket if necessary. 




ADJUSTMENTS 


CARBURETOR, GASOLINE.- The carburetor should require no servicing other 
than keeping it clean and free of sediment. When cleaning jets and 
passages, use compressed air or a fine, soft copper wire. Be sure that"„ 
all gaskets are in their proper places when reassembling. 

Changes in the,type of gasoline used, or in operating conditions may 
necessitate a readjustment of the carburetor. Before readjusting the 
carburetor, make sure that the ignition system, valves, and other parts 
of the fuel system are operating properly. The main jet adjustment .is 
at the bottom of the carburetor and should be adjusted with a full load 
on the plant, and with the plant at operating temperature. 

Turn the adjusting needle in (clockwise) until the voltage, as shown on 
the,AC VOLTMETER, drops noticeably. Turn the screw slowly out (counter¬ 
clockwise) until the voltage rises to normal, and the engine runs 
smoothly. If it is necessary to open the adjustment more than one half 
turn beyond the point where normal voltage is attained in order to ob¬ 
tain smooth operation, a readjustment of the governor may be necessary. 
Check the operation at various loads. 

After the plant has been adjusted for load operation, disconnect the 
load and adjust the idle adjustment screw in the same manner. This ad¬ 
justment is usually not as critical as the main jet adjustment. The 
throttle lever idling stop screw should be adjusted so that there is 
1/32” space between the screw end and the throttle stop when the plant 
is operating at no load. 

CARBURETOR, GAS OR VAPOR.- A change in the BTU rating 6f the fuel used 
will probably necessitate readjusting the knurled head gas adjustment 
valve at the bottom of the carburetor, Wi^h a full load on the plant, 
turn the adjusting valve in (clockwise) until the voltage as shown on 
the AC voltmeter drops noticeably. Turn the screw slowly out (counter¬ 
clockwise) until the voltage rises to normal and the engine runs smoothly. 
If it is necessary to open the adjustment much beyond the point where 
normal voltage is attained in order to obtain smooth operation, a read¬ 
justment of the.governor may be necessary. Check the operation at var¬ 
ious loads. There is no idle adjustment necessary for gas or Butane- 
Propane vapor operation except to see that the throttle lever stop screw 
is adjusted to l/32" clearance between the screw end and the throttle \r 
stop with the plant operating at no load. 

AUTOMATIC CHOKE.- The choke control should not need seasonal adjustments, 
but may. be adjusted in the following manner. Turn the shaft of the 
control to the position where a 3/32" diameter rod may be passed down 
through the hole in the end of the shaft opposite the lever. Engage the 
rod in the notch, in the edge of the mounting flange. Loosen the lever 
clamp screw just enough to allow the lever to be turned slightly. To 
adjust the choke for a richer mixture, pull the lever upward. To ad¬ 
just for a leaner mixture, push the lever downward. Retighten the lever 
clamp screw and remove the rod from the hole In the shaft. Check to see 
that when the lever is lifted up to thr~limit of its,travel, the carbur¬ 
etor choke valve is completely closed, and when the lever is pushed down, 
the carburetor choke valve is wide open. For gas or vapor operation, 
the choke arm should be locked in the wide open position. ■ 
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ADJUSTMENTS 


GOVERNOR.- The governor controls the speed of the engine, and there¬ 
fore the frequency of the current. If the governor or carburetor has 
been removed, resetting of the governor may be necessary. Proceed as 
follows> referring to the illustration. Governor ,Adjustment. 

1. With tension on the governor spring A, adjust the connecting 
linkage length so that the carburetor throttle lever clears 
the wide open stop by approximately l/64 M . 

2* Screw the bumper screw I, B" out far epough so that it does 
not function. 

3* Adjust to the desired speed by turning the screw ”C M in 
(clockwise) to increase the speed, or out' (counterclock¬ 
wise) to decrease the speed. 

4. If there is a tendency of the plant to hunt (alternately 
increase and decrease speed) under load conditions, turn 
the screw eye out a turn or two until the hunting 
condition is corrected. For closest regulation, keep the 
screw in as close as possible, without hunting. 

5. If hunting occurs at no load, screw the bumper screw ,, B" 
in until the hunt is stopped, but not far enough to in¬ 
crease the engine speed. Be sure that lock nuts on all 
adjusting screws are securely tightened after adjustment 
is completed. 

The ^governor cannot operate properly if there is any binding or stick¬ 
ing - action in the connecting linkage or carburetor throttle assembly. 



GOVERNOR ADJUSTMENT ' 

O' 

i 
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ADJUSTMENTS 


✓ 


HIGH WATER THWPERATURE SWITCH.- The high water temperature switch oper¬ 
ates to stop the engine if the coolant temperature rises too high. This 
prevents overheating, which could cause serious damage to engine parts. 
The engine may be started again when the coolant temperature drops ap¬ 
proximately 10°F. The dial adjustment should be set to operate at a 
temperature several degrees below the boiling point of the coolant, 
taking into consideration the altitude at which the plant is operating. 
Lower the setting 3°F. for each 1000 feet above sea level. The dial 
was set at 205°F* at the factory. Do not set the switch to operate at 
too low a temperature or the engine may be stopped before it reaches 
operating temperature. 

FAN BELT ADJUSTMENT.- The fan belt tension is regulated by the position 
of the battery charging generator. To readjust the tension, loosen the 
adjusting arm bolt and nut slightly and move the generator toward the 
engine to lessen the belt tension, or move the generator away from the 
engine to increase the tension. Be sure to tighten the bolt and nut 
after the adjustment Is completed. There should be approximately 3/4* 
play when pressure is applied on the belt midway between the fan and 
crankshaft pulleys. Too tight a belt will have a short life and will 
cause excessive strain and wear on the water pump and generator bearings. 
A belt too loose will slip, wear out rapidly, and cause inefficient 
cooling. 


MANIFOLD HEAT ADJUSTMQ1T.- Under certain atmospheric conditions, such 
as cold and damp weather, it may be necessary to change the setting 
of the manifold heat control valve. To increase, the heat deflected 
to the intake manifold and carburetor venturi, loosen the heat control 
valve sector lock nut and turn the sector counterclockwise to the de¬ 
sired position. In very cold weather it may be necessary to turn the 
valve counterclockwise to the limit of its travel. Under extreme 
conditions it may be necessary to install an auxiliary air heater 
around the manifold to deflect more heat to the carburetor air intake. 
This air heater is available as an accessory kit. 
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TIMING GEARS 





MAINTENANCE AND REPAIRS 


GENERAL.- Refer to the SERVICE DIAGNOSIS section for assistance in locat¬ 
ing and correcting troubles which may occur. Should a major overhaul 
become necessaryj the plant should be carefully checked and all necessary 
repairs made by a competent mechanic who is thoroughly familiar with •• 
modern internal combustion engines and revolving field generators. 

' ENGINE ' : 

TAPPET ADJUSTMENT.- The tappet adjustments may be reached by removing 
the valve chamber cover. The tappets are the adjustable screw type, 
requiring three wrenches to adjust. See the illustration, TAPPET ADJUST¬ 
MENT. ' 'J ' _ ' \ : " 

The tappets should be adjusted with the engine warm. Adjust each tappet 
in turn to a clearance of 0.014" for both the intake and' exhaust valves. 

A final check should be made with the engine running at a slow idle. Be 
sure the lock nut on the adjusting screw is securely tightened after 
the adjustment is completed. 

VALVE SERVICE.- The proper seating of the valves is essential to good 
engine performance.* The '"Roto" exhaust vaive assembly used in this 
engine decreases considerably the frequency of necessary valve service. 
Tappet barrels may be removed and replaced from above, without removing 
the camshaft, by first removing the adjusting screw and lock after the 
valve assemblies are removed. 

If any one valve is leaking, service all.- The intake valve seat angle 
is 30° and the exhaust valve seat angle is 45°. Each valve, its guide, 
and the cylinder head and block should be cleaned of all carbon deposits. 
Grind and assemble each valve to its original seat. 

Be very careful to properly reassemble the exhaust Koto Valve assembly, 
installing the cap on the end of the valve stem before installing the 
spring retainer locks. It should be possible to spin the exhaust valves 
in their guides when they are in the open position. Set the tappet 
adjustments after the valves are reassembled. When tightening the cylinder 
head, start at the center and work outward and towards the ends. Check 
the tappet adjustments after the engine warms up, end again after 50 
hours operation, 

TIMING GEARS,- The crankshaft and camshaft timing gears are keyed to 
their respective shafts. The camshaft gear is fastened with a large 
hexagon nut and locking washer. The gears may be removed with a gear 
puller. Always install both gears new when either needs replacing, 
never one only. The crankshaft gear has one tooth punch-marked,-which 
must mesh with the two teeth punchr-marked on the camshaft gear. See the 
illustration, TIMING GEARS. 

IGNITION TIMING.- The correct ignition timing is at a point where the 
engine develops the maximum power without "pinging". Before attempting 
to set the timing, see that the distributor contact points are adjusted 
to 0.020" gap. There are stamped markings on the rim of the flywheel 
which can be seen through the small inspection hole on the right side of 
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MAINTENANCE AND REPAIRS 


the generator adapter, above the starter. Turn the engine over, with 
the hand crank, until the No, 1 piston is doming up on the compression 
stroke. Continue to slowly crank the engine until the flywheel mark 
IGW is in the center of the inspection hole. At this point the distri¬ 
butor contact points should just separate, and the rotor should point 
to a position corresponding to the distributor cap tower for the No, 1 
cylinder. The correct firing order is 1-5-3-6-2-4 in a counterclock-' 
wise direction. The timing may be retarded by turning the distributor 
slightly in a counterclockwise direction or advanced by turning in a 
clockwise direction, ' 

PISTON KING REPLACEMENT.- The piston and connecting rod assemblies are 
removed from the top of the cylinder. Three compression rings and one 
oil control ring are used on each piston. Check the cylinders for an 
out of round or tapered condition, reboring for oversize pistons if 
necessary. Any ridge worn at the top of the bore should be removed, 
even if not reboring. Fit each ring to its individual cylinder, being 
sure that'the gap between the ends of the ring, when in the cylinder, 

Is between 0.008” and 0.013”. Fit the proper ring in each ring groove 
on the piston, with the ring gaps spaced an equal distance around the 
piston. Be sure the ring grooves are clean and free of carbon deposits, 
and that oil holes are open before installing the rings on the piston. 

The rings should have between 0.0015” and 0.002” clearance in their 
grooves. Replacement rings of tlie tapered type will be marked ’’TOP”, 
or identified in some other unmistakable manner, and this mark must be 
installed toward the top of the piston. 

PISTON PINS.-t The hardened piston pins are selected in production to 
obtain a 0.0003” loose fit in connecting rod pin bushing, and 0 . 0003 ” tight 
in piston boss. By heating the piston in hot water, the piston pin can 
be pushed in by hand. Maintain these clearances if necessary to fit 
oversize piston pins. When reinstalling old pistons, be sure that they 
are installed in their original cylinder, and in the same position 
relative to the numbered &ide of the connecting rod. Wien reassembling, 
make sure that the snap ring at either end of the pin is tightly in 
place. 

CONNECTING RODS.- The steel backed connecting rod lower end bearings are 
readily replaceable. When removing the connecting rods, note the markings 
on the camshaft side of the rods and caps, so as to reassemble in "the .. 
original manner. Connecting rods 1, 3, and 5 are not interchangeable 
with rods 2, A, and 6, nor are the bearing shells. Notches machined in 
the connecting rod halves receive matching projections stamped into the 
steel backs of the bearing shells. If a shell becomes worn, discard 
both shells for that rod and install new ones. The shells are designed 
to provide a clearance of 0.0015" to 0.002”. Never attempt fitting a 
bearing by scraping or filing of either the cap or upper half of the rod. 
Be sure that rods and caps, as well as bearing shells are perfectly 
clean and free of oil when inserting the shells. Oil oh the back of the 
shell will prevent proper seating of the shell in the rod or cap. Oil 
the crankshaft journal after the bearing has been firmly seated. 
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The sides of the connecting rod crank ends are not babbitt lined. It 
is of vital importance that the side play clearance of 0.008” to 0.012” 
be maintained. Be sure that piston and connecting rod assemblies are 
properly aligned before installation. 

MAIN BEARINGS.- The crankshaft main bearings are of the same type as 
the connecting rod bearings. Front, intermediate, and rear bearing 
shells are not interchangeable, although the two intermediate pair are. 
Bearing caps are nunbered on the camshaft side and are doweled to assure 
proper reassembly. The same general directions given for fitting the 
connecting rod bearings should be observed in fitting the main bearings. 
The clearance, when installed, should be 0.0015" to 0.002”. The rear 
face of the front main bearing takes the end thj*ust ■ of - the crankshaft. 

The crankshaft end play should be 0.004" to 0.006” and is regulated 
by a shim pack to the rear of a removable thrust collar behind the crank¬ 
shaft gear. When servicing the crankshaft or related parts, always make 
sure that all oil holes in the shaft are open and clean. 

CAMSHAFT.- Provided that proper lubrication is supplied,the forged alloy 
steel camshaft and its bearings should never require servicing. If the 
cams ar£ cut by too close adjustment of the tappets, they can be recon¬ 
ditioned by careful honing if not too badly Boored . 

The camshaft bearings are bronze bushings which are line reamed after 
installation in the crankcase to a clearance of 0.0015” to 0.002”. The 
installation of new camshaft bearings is not practicable without the 
proper line reaming equipment. 

WATER PUMP.- The water pump on this engine is a centrifugal^ ball bear¬ 
ing, self sealing type. To dismantle the pump proceed as follows: 


1. Remove the nut and lockwasher from the front of the water 
pump shaft and, using a suitable puller, pull the pulley 
off the shaft* 

2. Remove the three nuts mounting the shaft support to the 
body and remove the support assembly. 

3* To remove the impeller, remove the set screw and pull 
or press the impeller from the shaft. Note that if the 
set screw is loosened only a few turns it will not be 
free from the hole in the shaft. 

4* To remove the shaft and bearings from the support, remove 
the set screw from the top of the support and press the 
assembly out through the front. 

5. The seal will be found assembled in the impeller hub. Care 
must be taken in removing this assembly, as the carbon seal is 
fragile and easily broken. The holes v in the brass cup holding.- 
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thd. seal should be : lined up with the slots in the impeller 
’ hub. These are provided to prevent dirt from forming behind 
the seal ears and preventing efficient sealing i To reassemble, 
reverse the procedure used in disassembly. When reassembling 
the pump make sure that the set screw projects far enough to 
line up the impeller on the shaft. Press the impeller on 
flush with the end of the shaft . ' Pack the space between bear-' 
ings with a good grade of sodium soap type grease such as 
Mobile grease No. 5. 

LUBRICATION. SYSTEM.- A gear type oil pump supplies oil under pressure ' 
through drilled passageways to the crankshaft main, lower connecting rod 
bearings, camshaft bearings, timing gears, and valve tappets. Whenever 
the engine is disassembled for service, make sure that all oil passages 
are clean and unobstructed. Thoroughly clean the engine oil pan and the 
oil pump strainer screen. An oil pressure relief valve is adjusted at 
the factory to give a pressure of, 20 to 40 pounds at the governed speed, 
with the engine oil hot. The oil pressure relief adjustment is reached 
by removing a large hexagon shaped plug in the side of the crankcase 
close to the fuel pump. Too high or top low pressure may be caused by 
a sticking plunger. Remove the assembly and clean thoroughly. Contin¬ 
ued low oil pressure usually indicates excessively worn hearings. 


TABLE OF CLEARANCES 


MINIMUM MAXIMUM 


Valve Tappets - Intake and Exhaust 

Valve Seat Angle - Intake ... 

Valve Seat Angle - Exhaust ....... 

Crankshaft Main Bearings ......... 

Crankshaft End Play 

Connecting Rod Bearing.. 

Connecting Rod End Play .......... 

Piston in Cylinder .. 

Piston Pin in Piston.. 

Piston Pin in Rod . 

Camshaft Bearings ................. 

Piston Ring Gap .............. *... 

Piston Ring in Groove . 

Distributor Breaker Points Gap ... 
Spark'Plug Electrode Gap ......... 


0.014” 

30° 

45° 

0.0015” 0.002” 

0.004” 0.006" 

0 . 0015 " 0,002" 

0.008” 0.012" 

0.002" - 10-15 lb. pull 
with 1/2” wide feeler 
0.000j» Tight 

0.0003” Loose 

0.0015" 0.002” 

0.008” 0.013” 

0 . 0015 ” 0.002” 

0.020” 

0.025” 
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GENERATOR 

GFNERAL.-, The generator. Aqrmaliy' requires .lltliid^servicing other-than : 
PERIODIC SERVICE. If a generator fails to deliver current, check to see 
that the trouble does not lie in the circuit Outside the generator, 

COMMUTATOR- AND COLLECTOR RINGS.- After a long period of service, the 
surface of the commutator may become worn to such ah extent'as to cause ■ 
the brushes to ride. the. mica insulation between the commutator bars;. 

Remove the end bell and Undercut the mica to a depth equal to the dis¬ 
tance between bars. See that no burrs are left along the edges of the 
bars and that spaces between the bars are free of any metallic particles«\ 
Should the commutator or collector rings become grooved, out of round, 
or the surface become pitted or rough so that good brush contact cannot 
be maintained, it will be necessary to remove, the rotor and turn the 
commutator or collector rings down in a lathe. It will be necessary to 
remove the generator frame before the rotor can be removed;' Remove the 
ball bearing before turning, to present any foreign material getting 
into it. After turning down the commutator, the mica must be undercut 
as described above. When the rotor is reinstalled, be sure the run-out 
at the bearing, end does not exceed Q.OIO*'. 

BRUSHES,- Install new brushes when the old ones are worn so that the top 
of the brush is below a point midway between the top and bottom of the 
brush holder. Sand new brushes to a good seating contact. See the 
illustration.on sanding of brushes. See that brushes ride freely in 
their holders and spring tension is uniform. The correct tension is 
30 oz. for the; commutator brush springs and 16 02 . to 18 oz.. for the 
collector ring brush springs, measured with the contact point of the 
spring level with the top of the holder. 

GENERATOR WINDINGS.- Use a test lamp set to test for grounded or open 
circuits in the windings. Be sure that all brushes are lifted away from— 
contact with the commutator and collector rings, and that leads are dis¬ 
connected. When disconnecting leads, tag them to facilitate correct 
replacement. If a rotor winding tests open circuited, short circuited, 
or grounded install a new rotor. Use an armature growler to test the 
exciter armature for an internal short circuit. 

The exciter field,coil windings may be: tested for an internal-short- by 
comparative ohmmeter readings. If one exciter field, coil tests defect¬ 
ive, install a. new set of field coils. If a stator winding tests defect¬ 
ive, install a new stator assembly. If the trouble is in any lead out¬ 
side a winding, repair the lead as necessary. 

BRUSH RIG.- It is unnecessary to remove the brush rig when servicing the 
generator. If It has been removed, accidentally, line up the mark on 
the rig with the mark on the end bell when reinstalling-it. Improper 
positioning of the brush rig .will lead to excessive arcing of the brushes, 
heating of the windings and general low performance. Any defective con¬ 
denser should be replaced with a new one of the same capacity. 

CONTROLS 

CONTROL PANEL EQUIPMENT.- If any of the control panel equipment fails to 
function properly, it should- be replaced with a corresponding new unit 
rather than to attempt repairs on the old one. Disconnect the battery 
whenever servicing the control panel equipment. Keep all connections 
tight and clean. ' \ 
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SERVICE DIAGNOSIS 


POSSIBLE CAUSE 


REMEDY 


^ GENERATOR OVERHEATING 

Overloaded.. Reduce load. 

VOLTAGE DROPS UNDER HEAVY LOAD 

See remedies for engine missing under 
heavy load. 

Tighten cylinder head and spark plugs. 

If still not corrected, grind the valves. 
Replace piston rings, if necessary. 

Check the fuel system. Clean, adjust or 
replace parts necessary. 

Clean and refill. 

See that choke opens properly. 

Remove carbon. 

Clean or increase the size, 

ENGINE MISFIRES AT LIGHT LOAD 

Carburetor idle adjustment Adjust, clean if needed, 

set wrong or clogged. 

Spark plug gaps too narrow. 

Intake air leak. 

Faulty ignition. 

Uneven compression. 

Worn intake valve stems, 

ENGINE MISFIRES AT HEAVY LOAD 

Spark plugs defective. Replace. \ 

Faulty ignition. Clean, adjust, or replace breaker points, 

plugs, condenser, coil, etc., or retime 
ignition. 


Adjust to correct gap. 

Tighten or replace gaskets. 

Clean> adjust, or replace breaker points, 
plugs , condenser, coils, etc,, or retime 
ignition. 

Tighten cylinder head and spark plugs. 

If still not corrected, grind valves. 
Replace piston rings, if necessary. 

{ 

Replace valves. 


Engine lacks power. 

\ 

Poor compression. 

. 4 *,' 

Faulty carburet!on. 

Restricted air cleaner. 
Excessive choking. 

Carbon in cylinders. 
Restricted exhaust line. 



SERVICE DIAGNOSIS 

POSSIBLE GAUSS REMEDY 

ENGINE MISFIRES AT HEAVY LOAD - CONT'D, 

Clogged carburetor. Clean jets. 

I . ... 

Clogged fuel screen. Clean. 

Defective spark plug cables. Replace. 

ENGINE MISFIRES AT ALL SPEEDS 
Fouled spark plug. Clean and adjust. 

Defective or wrong spark plug. Replace. 

Sticking valves. Clean stems and guides. 

Broken valve spring. Replace, 

Defective ignition wires. Replace, 

Defective or improperly Adjust or replace breaker points, 

adjusted points. 

LOW OIL PRESSURE 

Oil too light. Drain, refill with proper oil. 

Oil badly diluted. Drain, refill with proper oil. 

Oil too low. Add oil. 

Oil relief valve not seating. Remove and clean, or replace. 
Badly worn bearings. Replace. 

Sludge on oil screen. Remove and clean. 

Badly worn oil pump. Replace. 

Defective oil pressure |auge. Replace. 

, . / 

HIGH OIL PRESSURE 

Oil too heavy. Drain, refill with' proper oil. 

Clogged oil passage. Clean all lines and passages. 

Oil relief valve stuck. Remove and clean. 

Defective oil pressure gauge. 


Replace 



_ SERVICE DIAGNOSIS _ 

POSSIBLE CA USE REMEDY 

ENGINE BACKFIRES AT CARBURETOR 
Lean fuel mixture. Clean carburetor. 

Clogged fuel screen. Clean screen. 

\ . 

Intake air leak. Replace flange gaskets, tighten car¬ 

buretor. 

Poor fuel. Refill with good, fresh fuel. 

Spark too late. Retime ignition. 

Spark plug wires crossed. Install wires correctly. 

Intake valves leaking. Grind or replace. 

EXCESSIVE OIL CONSUMPTION, LIGHT BLUE SMOKY EXHAUST 

Poor compression, usually due Tighten cylinder head and plugs. If 
to leaking valves. still not corrected, grind or replace 

valves. 

Oil leaks from engine or connec- Replace gaskets or leaking tubing, 
tions. This does not cause smoky Tighten screws and connections, 
exhaust. 

Oil too light or diluted. Drain, refill with correct oil. 

Too large bearing clearance. Replace. 

Oil pressure too high. Refer to symptoms of high oil pressure 

1 : ' for remedies. 

Engine misfires. Refer to symptoms of engine misfires. 

Faulty ignition.. ’ Clean, adjust, or replace breaker points, 

plugs, condenser, coil, etc., or retime 
ignition. 

Unit operated at light or no No remedy needed, 

load for long periods. 

Too much oil. Drain excess oil. 

BLACK, SMOKY EXHAUST, EXCESSIVE FUEL CONSUMPTION, FOULING OF SPARK 
PLUGS WITH BLACK SOOT, POSSIBLE LACK OF POWER UNDER HEAVY LOAD , 

Fuel mixture too rich. Adjust choke. Install needed carburetor 

parts, adjust float level. 

Choke not open. See that choke opens properly. 

Dirty air cleaner. Clean, refill to proper level. 
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" _ SERVICE DIAGNOSIS 

: \ ' 

POSSIBLE CAUSE REMEDY 

\ ’ ' 

LIGHT POUNDING KNOCK 

Loose connecting rod bearing. Replace. 

Low oil supply. Add oil. 

Low oil pressure. Refer to symptom of low oil pressure 

for remedies. 

Oil badly diluted. Change oil, 

ENGINE STOPS. UNEXPECTEDLY 
Fuel tank empty. Refill. 

High water temperature. See symptoms for engine overheating. 

Defective ignition. Check the ignition system. Repair or 

replace parts necessary. 

DULL METALLIC THUD. IF NOT BAD, MAY DISAPPEAR AFTER 
MINUTES OPERATION. IF BAD, INCREASES WITH LOAD 


Loose crankshaft. Replace bearings, unless one of the next 

three remedies permanently corrects the 
trouble. 


SHARP METALLIC THUD, ESPECIALLY WHEN COLD ENGINE FIRST STARTED 
Low oil supply. Add oil. 

Low 'oil pressure. Refer to symptom of low pressure for 

remedies. 

Oil badly diluted. Change oil. 

PINGING SOUND WHEN ENGINE IS RAPIDLY ACCELERATED OR HEAVILY LOADED 


Carbon in cylinders. 

Spark too early. 

Wrong spark plugs. 

Spark plugs burned or carboned 
Valves hot. 

Fuel stale or low octane. 

Lean fuel mixture. 


Remove carbon. 

Retime ignition. 

Install Champion M-6 plugs 
Install new plugs. 

Adjust tappet clearance. 
Use good fresh fuel. 

Clean carburetor. 
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SERVICE DIAGNOSIS 

POSSIBLE CAUSE REMEDY 

ENGINE CRANKS TOO STIFFLY 

j 

Too heavy oil in crankcase. Drain, refill with lighter oil. 

Engine stuck. Disassemble and repair. 

ENGINE WILL NOT START WHEN CRANKED 


Faulty ignition. 


Lack of fuel or faulty 
carburetion. 

Clogged fuel screen. 

/ 

Cylinders flooded. 


Clean, adjust, or replace breaker points, 
plugs, condenser, coil, etc., or retime 
ignition. 

Refill the tank. Check the fuel system. 
Clean, adjust, or replace parts necessary, 

Clean. 

Crank few times with spark plugs removed. 


Poor fuel. Drain, refill with good fuel. 

Poor compression. Tighten cylinder head and spark plugs. 

If still not corrected, grind the valves. 
Replace piston rings, if necessary. 

Wrong timing. Retime ignition. 

ENGINE RUNS BUT CURRENT DOES NOT BUILD UP 


Poor brush contact. See that brushes seat well, are free in 

holders, are not worn too short, and 
have good spring tension. 

Open circuit, short circuit. See GENERATOR, replace part necessary, 

or ground in generator. 


CURRENT UNSTEADY BUT ENGINE NOT MISFIRING 


Speed too low. 


Adjust governor to correct speed. 


Poor commutation or brush 
contact. 


Loose connections. 
Fluctuating load. 


See that brushes seat well on commutator, 
and collector rings, are free in holders, 
are not worn too short, and have good 
Spring tension. 

Tighten connections. 

Correct any abnormal load condition 
causing trouble. 


_ SERVICE DIAGNOSIS 

POSSIBLE. CAUSE REMEDY . 

TAPPING SOUND 

Tappet, clearance too great. . Adjust or replace tappets. 


Broken valve spring. 

Install new spring* y 

HOLLOW CLICKING SOUND WITH COOL ENGINE UNDER LOAD 

Loose pistons. 

If noise only slight and disappears 
when engine warms up, no immediate 
attention needed. Otherwise replace 
worn parts. 

VOLTAGE LOW AT FAR END OF LINE 

BUT NORMAL NEAR POWER UNIT 

Too small line wire for load 
and distance. 

Install larger or extra wires or reduce 
load. ■ - 

MOTORS RUN TOO SLOWLY AND OVERHEAT AT FAR END 

OF LINE BUT OK NEAR POWER UNIT 

Too small line wire for load 
and distance. 

Install larger or extra wires, or reduce 
load. 

NOISY BRUSHES 

High mica between bars of 
commutator. 

Undercut mica. 

EXCESSIVE ARCING OF BRUSHES 

Rough commutator or rings. 

Turn down. 

Dirty commutator or rings. 

Clean. 

Brushes not seating properly. 

Sand to a gSod seat. 

Brush rig out of position. 

Line up marks on brush rig and support. 

ENGINE OVERHEATING 

Low water in radiator. 

Refill radiator. 

Overloaded. 

Remove part of load. 

Improper lubrication. 

See Low Oil Pressure 

Radiator obstructed. 

Clean radiator. 

Ignition timing late. 

Adjust ignition timing. 
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INSTRUCTIONS FOR ORDERING 
REPAIR PARTS 

' # , % 

FOR SERVICE OR PARTS, CONTACT THE DEALER 
FROM WHOM YOU PURCHASED THIS EQUIPMENT, 
OR REFER TO THE COMPANY LISTED ON THE NAME¬ 
PLATE. 

The Parts Reference Symbols in the right hand column of the 
General Data table on page 1 correspond with the same symbols 
at the tops of the Quantity Used column in the Parts List. They 
indicate which Quantity Used column to use when ordering parts 
for one of the plants listed in the General Data table. Compare 
the characteristics of the plant with the data in the General Data 
table to determine which Parts Reference Symbol applies. Order 
only parts which have a quantity listed in the applicable Quan¬ 
tity Used column in the Parts List, 

Be sure to state on your order the Model Number, Serial Number, 
and Generator Number of the plant for which the parts are re¬ 
quired. Obtain these numbers directly from the nameplates on 
the plant. 

Order parts by part numbers and complete descriptions as listed 
herein. State thfe quantity of each part desired. Do not order parts 
as “sets” unless they are listed as “sets” in the parts list. If un¬ 
able to identify the part required, return the old part to the 
address shown on the nameplate. Be sure to print your name and 
address plainly on the package. Regardless of any previous cor¬ 
respondence, write a letter to the same address describing the 
part and stating the reason for returning it. 

Please do not order parts in a letter in which some other subject 
is treated. State definite shipping instructions when ordering 
parts. 

All shipments are complete unless the packing list indicates items 
are back ordered. Shipments are properly packed and in good 
order when delivered to the transportation company. Any claim 
for loss or damage in transit should be filed promptly against the 
transportation company making the delivery. 











Fig. 2 -CRANKSHAFT AND CAMSHAFT GROUP 







Fig. 3-PISTON AND CONNECTING ROD GROUP Fig! 4-VALVE GROUP 

































Fig. 7- IGNITION GROUP Fig. 8-GOVERNOR GROUP 
































Fig, 12-CONTROL GROUP 
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WHEN ORDERING PARTS BE SURE TO INCLUDE MODEL AND SERIAL NUMBER OFUNIT 
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Refer to page 1 regarding the use of PARTS REF, SYMBOLS A, B, C, D, B and F 
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WHEN ORDERING PARTS BE SURE TO INCLUDE MODEL AND SERIAL NUMBER OF UNIT 
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WHEN ORDERING PARTS BE SURE TO INCLUDE MODEL AND SERIAL NUMBER OF UNIT 
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WHEN ORDERING PARTS BE SURE TO INCLUDE MODEL AND SERIAL NUMBER OF UNIT 
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WHEN ORDERING PARTS BE SURE TO INCLUDE MODEL AND SERIAL NUMBER OF UNIT 































PARTS LIST 


rlrlrHrlHr-tHHrlHr-INNrlHHrlHHi-Irlrlrlrl 

rH 

rH rH 


rH rH rH rH rH rH -4* ~4 

rHrHrHrHiHrHfHrHrHHIrHCViCHrH rl H HHrlHriHHH 

H 

H'H 

rH 

rlrlr|rlrlrl4-i 

HMHr^HHHHHHrlC^CVHrlHHHHrlrl <H rH rH 

1 

1 

1 

H HrlHrlrlH44'^ 

HHHHHHHHHHHCMCVHHHHHHHiHHHH 

rH 

rH rH 

H 

<2> 

HHHHHH44 

HHHHHHHHHHHfVNHHHHHHHH rH rH rH 

rH 

rH rH 

HI 

rlrlrlHrlrl-44 

rtrlrlrlrlpIrlrtrlHrtC'ICMHrlrlrlHHrlH rl rl H 

H 

rH rH 

rl rl rH rl H r( H 4 4 


- _ © to 
■ tH «H 
» O P 

s s +3 w 

«H ® d 
a) P 0 ® tl 
£<H4J S O 
v) d m p c$ 
j3 -3 M ■ 

© <0 -n sJ © 

© H T3 *OH 

h p © <$ g p 

P P H < P 

g^5®2.. 

fig 253 #!* 

* .£ „ M „.H 

- f-, 02 op fn 

© © ** C SB .© d 

+3 c; bo .3 © Si P 
SI 0 E MO fl 
H rt H ,& O d © 

Ok ^ 04 *» 



p Ua -ni ffl fi 
© © © x) <fl o 
3 S H. S= -4 i». 0 O 


u 


-rto©M^rjOf-0'©f-'0«\g©>no 


HHHHrlHrtnrlriHrHHrlHHHrlrlrf HI 
tr~tM 0'OHNm-4'A^Jt'®O0HNr^4if' 


-4-eo 4 coto -4- c\j ot>sO 

f^rAc-^CNOi'R ® S' R C> rH t> C\ C\2 

, - © O' ( 

\ os coco ooc^r 


« Fj c 




51 


regarding the use of PARTS REF, SYMBOLS A, B, C, D, S, and F, 
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WHEN ORDERING PARTS BE SURE TO INCLUDE MODEL AND SERIAL NUM BER OF UNIT 
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WHEN ORDERING PARTS BE SURE TO INCLUDE MODEL AND SERIAL NUMBER OF UNIT 
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